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$g\in G$ $\sigma_{g}$ $g\in G$ valency $n_{g}$
$G$ Irr(G) $\chi\in \mathrm{I}\mathrm{r}\mathrm{r}(G)$ $m_{\chi}$


















Proof. $\chi$ $\Phi$ $\Psi$
$\chi$
$\neq 0$
$g\in G$ $\Phi(\sigma_{g}),$ $\Psi(\sigma_{g})$
[4, Corollary 35] $\sigma_{g}$ $p$ $n_{\mathit{9}}$
$u_{g},$ $v_{g}\in \mathbb{Z}$
$\Phi(\sigma_{g})=\Phi(1)n_{g}-u_{g}p$ , $(\sigma_{g})=$ (1) $n_{g}-v_{g}p$
[7, Theorem 415]
0 $=$ $\sum_{\mathit{9}\in G}\frac{1}{n_{g}}1_{G}(\sigma_{g}*)\Phi(\sigma_{g})=\sum_{g\in G}\Phi(\sigma_{g})$
$=$ $\sum_{g\in G}(\Phi(1)n_{g}-u_{g}p)=p(\Phi(1)-\sum_{g\in G}u_{g})$ .
$\sum_{g\in G}u_{g}=\Phi(1)$ $\sum_{g\in G}v_{g}=\Psi(1)$
0 $=$ $\sum_{g\in G}\frac{1}{n_{g}}\Phi(\sigma_{g^{*}})\Psi(\sigma_{g})=\sum_{g\in G}\frac{1}{n_{g}}(\Phi(1)n_{g}*-u_{g}*p)(\Psi(1)n_{g}-v_{g}p)$
$=$ $\sum_{g\in G}\Phi(1)\Psi(1)n_{g}-\sum_{g\in G}\Phi(1)v_{\mathit{9}}p-\sum_{g\in G}\Psi(1)u_{g}*p+\sum_{g\in G}\frac{1}{n_{g}}u_{g^{*}}v_{g}p^{2}$
$=p \Phi(1)\Psi(1)-p\Phi(1)\Psi(1)-p\Phi(1)\Psi(1)+\sum_{g\in G}\frac{1}{n_{g}}u_{g^{*}}v_{g}p^{2}$
$=$ $-p \Phi(1)\Psi(1)+\sum_{g\in G}\frac{1}{n_{\mathit{9}}}u_{g}*v_{g}p^{2}$ ,
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$\Phi(1)\Psi(1)=\sum_{g\in G}\frac{1}{n_{g}}u_{g}*v_{g}p$















$K$ $K$ $\mathbb{Q}$ $K$









$\mathbb{Z}$ $\mathbb{Z}G$ $\mathbb{Z}\oplus O_{K’}$
ZZ $\mathbb{Z}$- ZZ
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$\mathbb{Z}G$ $|d(\mathbb{Z}G)|$ Frame number $\mathcal{F}(G)$
$[3]_{\text{ }}$ Theorem 22 $p$ ZZ $\mathbb{Z}\oplus O_{K^{J}}$
$K’$ $d(K’)$ $|d(K’)|$ $|d(\mathbb{Z}G)|$
$p$ $K$ $K’$ Galois
$|d(K)|$ $p$
$K$ $\mathbb{Q}$ –$\wedge^{\backslash ^{\backslash }}$
$K=K’$
Kronecker-Weber $K$ $|d(K)|$ $p$
$p$ $K$ $K$ $\mathbb{Q}(\zeta_{p^{a}})$ (\mbox{\boldmath $\zeta$}p 1
pa ) $\mathrm{d}\mathrm{i}\mathfrak{M}K=d$
Theorem 31. $(X, G)$ $|X|=p,$ $|G|=d+1$
$K$ $\mathbb{Q}$
$K$ $\mathbb{Q}(\zeta_{p})$ $\dim \mathbb{Q}K=d$
Remark 32. $K$ $K’$
$K=K’$
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$K$ $(X, G)$ $\mathcal{O}_{K}$
$K$ $\mathbb{Q}$ $\alpha=\mathrm{h}\mathbb{Q}(\zeta_{p})/K(\zeta_{p})$
$\tau$ $Gal(K/\mathbb{Q})$ $\{\alpha^{\tau^{i}}|\mathrm{i}=0,1, \cdots, d-1\}$
$O_{K}$
Lemma 41. Cyclotomic Cyc( $d$)
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$Cyc(p, d)$ [2, Theorem II.3.5(iii)] $\mathrm{A}\mathrm{a}$
Lemma 42. $\sum_{i=0}^{d-1}\alpha^{\tau^{i}}=-1$
$\sum_{i=0}^{d-1}\alpha^{\tau^{i}}\overline{\alpha}^{\tau^{i+j}}=\{$
$p-k$ if $j\equiv 0$ $(\mathrm{m}\mathrm{o}\mathrm{d} d)$ ,
0 otherwise.
$(X, G)$












Theorem 43. $(X, G)$ $|X|=p,$ $|G|=d+1$
$\mathbb{Q}$
$(X_{2}G)$ cyclotomic $Cyc(p, d)$
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Lemma 2.1 R. Brauer defect 1
block
Hanguk Kang (Pusan National Univ)
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